Abstract: This paper investigates a new field for application of femtosecond laser-induced periodic surface structures (LIPSS). We designed an innovative solution to reduce coefficient of friction of mechanical parts by using the nonlinear laser lithography technique (NLL). OCIS codes: (350.0350) General; (350.3850)
Introduction
In recent years, the production of nanostructures on different materials has attracted many attention by the reseachersdue to the availability of laser-based methods in different fields of manufacturing [1, 2] . However, some limitations as low-speed, problems of material control, and lack of uniformity and repeatability over large areas prevented to use them for practical applications.
Recently, a technique called Nonlinear Laser Lithography (NLL) was introduced, which allows fabrication of extremely uniform nanostructures, with excellent long-range repeatability and high speed and productivity [3] . NLL could be applied to a variety of materials, including non-planar, even flexible surfaces. NLL generates essentially LIPSS-type nanostructures by utilizing nonlinear feedback mechanisms arising from the interaction of femtosecond laser pulses with the target surface, as well as from the laser-initiated chemical reactions. Key features, such as superior uniformity and ability to process non-flat surfaces are a direct consequence of the self-regulation provided by these feedback mechanisms. In the present work, a custom-built Yb-doped fiber laser system was used to provide a low cost method for the fabrication of large area microtextured surfaces. In particular, highly uniform NLL have been obtained on the AISI 316L stainless steel thanks to the choice of the optimal laser and scanning parameters. AISI 316L Stainless Steel was treated in ambient atmosphere using a femtosecond fiber laser. NLL was used to obtain homogeneous LIPSS on large surface areas (up to 50 mm 2 ). The tribological properties of the treated surfaces were evaluated by both unlubricated and lubricated sliding tests, considering different orientations of the lasertextured surface with respect to the sliding direction. The results showed a significant decrease of the friction coefficient for LIPSS treated surfaces, thanks to the induced nanostructures. The results shown that NLL is effective in reducing the maximum Coefficient of Friction ( COF ) both in lubricated and unlubricated conditions in the range from 50 to 80%.
In the present work, the tribological behavior of laser textured AISI 316L was assessed by sliding tests, carried out both in lubricated (ball-on-disk contact geometry) and dry (block-on-ring) conditions. The results allowed to evaluate the tribological behaviour of femtosecond laser-induced periodic surface structures on AISI 316L austenitic stainless steel as a function of the following variables: (i) orientation of the LIPSS pattern with respect to the sliding direction (parallel/perpendicular lines/perpendicular lines with stripes), (ii) nature of the countermaterial (in dry sliding conditions), (iii) absence or presence of lubrication. The results shown that NLL is effective in reducing the maximum Coefficient of Friction ( COF ) both in lubricated and unlubricated conditions in the range from 50 to 80%. 
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